P2Y₁₂ and EP3 antagonists promote the inhibitory effects of natural modulators of platelet aggregation that act via cAMP.
Several antiplatelet drugs that are used or in development as antithrombotic agents, such as antagonists of P2Y₁₂ and EP3 receptors, act as antagonists at G(i)-coupled receptors, thus preventing a reduction in intracellular cyclic adenosine monophosphate (cAMP) in platelets. Other antiplatelet agents, including vascular prostaglandins, inhibit platelet function by raising intracellular cAMP. Agents that act as antagonists at G(i)-coupled receptors might be expected to promote the inhibitory effects of agents that raise cAMP. Here, we investigate the ability of the P2Y₁₂ antagonists cangrelor, ticagrelor and prasugrel active metabolite (PAM), and the EP3 antagonist DG-041 to promote the inhibitory effects of modulators of platelet aggregation that act via cAMP. Platelet aggregation was measured by platelet counting in whole blood in response to the TXA₂ mimetic U46619, thrombin receptor activating peptide and the combination of these. Vasodilator-stimulated phosphoprotein phosphorylation (VASP-P) was measured using a cytometric bead assay. Cangrelor always increased the potency of inhibitory agents that act by raising cAMP (PGI₂, iloprost, PGD₂, adenosine and forskolin). Ticagrelor and PAM acted similarly to cangrelor. DG-041 increased the potency of PGE₁ and PGE₂ as inhibitors of aggregation, and cangrelor and DG-041 together had more effect than either agent alone. Cangrelor and DG-041 were able to increase the ability of agents to raise cAMP in platelets as measured by increases in VASP-P. Thus, P2Y₁₂ antagonists and the EP3 antagonist DG-041 are able to promote inhibition of platelet aggregation brought about by natural and other agents that raise intracellular cAMP. This action is likely to contribute to the overall clinical effects of such antagonists after administration to man.